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Some background…

• Geographer with research background in wider 

geoscience

– Field / Analysis / Modelling

– Glacier-environment interactions

– Environmental systems

– Geospatial data manipulation and analytics

• BGS since 2017

– Geospatial analytics

– Geo-data related process and systems 

design

– Oversee the Digital Mapping Programme 
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To define, develop and maintain the tools and 

pipelines that underpin BGS’s geological mapping 

capability – from capture, to compilation and map 

development

OVERALL PROGRAMME AIM
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Programme vision
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Centralised storage and continuous auditing for 

transparency and reproducibility
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Compilation
Data 
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Where we’re coming from
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Various storage formats / mixed analogue-digital auditing



Data capture
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Traditional Field Slip Digital Field Data



Compilation
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Standard/Clean Copy/Geologist’s Interpretation

Fair copy to Standard following approval

Hand coloured

Geologists and cartographers

Digital process

Geologists and cartographers



Approved mapping
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Printed Maps

BGS Geology 10k & 50k

https://www.bgs.ac.uk/map-viewers/geoindex-onshore/

https://www.bgs.ac.uk/information-hub/bgs-maps-portal/

Printed maps(standards)

https://www.bgs.ac.uk/information-hub/bgs-maps-portal/
https://www.bgs.ac.uk/information-hub/bgs-maps-portal/


Approved 
mapping

Compilation
Data 

capture

Where we’re going
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Standard storage formats / full digital auditing



Transparent workflows
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Capture Compilation Products

Redesigning the infrastructure to ensure separation of data and process

Completing the digital transformation
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Software tool 

development

Data capture 

development GIS and QA

Geological QA

Metadata

Database and 

infrastructure

Focus groups

Internal 

stakeholders

Data science

Product development

Regional Geologists

External 

stakeholders

Data governance



Managing the change
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• Frequent updates and review 

• Focus group engagement

• Co-design workshops

• User requirements events

• Accessible documentation

• Training (in person/remote)

• User acceptance testing



Timelines and prioritization
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Priorities
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Field data capture system replacement

Systems to support mapping project continuity

Reviewing and updating BGS mapping standards and expectations

Background development for advanced audting



Digital solutions for field 

mapping: 

beyond BGS-SIGMA

17



Overhauling our field mapping platform
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• BGS·SIGMA in place since the early 2010s

• Integrated GIS and field capture system

• Domestical and international applications

• Internally developed and supported

• February 2024: underpinning software no 

longer maintained 

https://www.bgs.ac.uk/technologies/software/sigma/

https://www.bgs.ac.uk/technologies/software/sigma/


Moving to Mergin Maps
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• Modular system

• Open-source technology built on QGIS

• Multiple user syncing

• Fully customisable

• Low license costs

Source: https://merginmaps.com/

https://merginmaps.com/


Field testing and cross-collaboration
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Source: https://merginmaps.com/Source: https://eu.connect.panasonic.com

https://merginmaps.com/
https://eu.connect.panasonic.com/


Wider BGS mapping 

programme alignment
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Baseline Map 
and Model data

Underpinning 
Research

Capability Relationships

MM21C

What will we deliver?

A new programme of systematic 2D and 3D geological survey for the UK, targeting 

strategic priorities onshore and across our continental shelf



MM21C: technical 

programme development

• Outcome from engagement and consultation:

“everywhere, everything, and straightaway”

• Detailed scoping and external stakeholder 

engagement ongoing

Stakeholder 
requirements 

(short- and long-
term)

Opportunity to 
improve data 

and knowledge

BGS strategic 
alignment and 

placement

Initial priorities



MM21C: people, skills and culture

• Building capacity and skills:

– recruitment drive

– inclusive technical training

– management and leadership pathways

• “Ways or working” for the 21st Century:

– embed ‘Good Practice’ thinking 

– emphasis on removing barriers

– connected approach – integrated science

– sharing of knowledge and experience



New approaches to old 

problems
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Surface expression 
mapping: predicting 
exposed bedrock

“Interpolation” away 
from traditional 

geostatistics

Text interpretation 
from scans

Automated QA for 
targeted 

improvements

3D modelling 



▪ Problem

▪ Limited rock exposure mapping and information in 

upland regions of the UK

▪ Resource and time intensive

▪ Solution

▪ Application of automated approaches

▪ Outputs

▪ Robust and repeatable modelling workflow (open-

source code)

▪ Improved process understanding

▪ Impact

▪ Improved hazard assessment

▪ Improved ground conditions knowledge
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Modelling exposed bedrock: a random forest approach



Training data: terrain derivatives
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Rock present (1)

Rock absent (0)



Random Forest code base: geospatial-random-forest
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Blaenau catchment model results

Glen Gyle landcover and geological datasets*
*contains data owned by UK Centre for Ecology & Hydrology © 

Database Right/Copyright UKCEH   



GB based onshore test applications
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Example 1: Rock exposure across the 

Lake District, England

Example 2: Rock exposure 

across Scotland



Other applications: Fe-Mn distributions in oceanic crust

34https://www.sciencedirect.com/science/article/pii/S0169136823003876

https://www.sciencedirect.com/science/article/pii/S0169136823003876


Dr Chris Williams
chrwil@bgs.ac.uk

CONTACT
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mailto:chrwil@bgs.ac.uk

	Introduction
	Slide 1: Implementing a new geological data capture and compilation system Autumn 2024  Dr Chris Williams Head of Digital Mapping

	My background
	Slide 2: Some background…

	Programme aim
	Slide 3: To define, develop and maintain the tools and pipelines that underpin BGS’s geological mapping capability – from capture, to compilation and map development 

	Digital Mapping programme overview
	Slide 4: Programme vision
	Slide 5: Where we’re coming from
	Slide 6: Data capture
	Slide 7: Compilation
	Slide 8: Approved mapping
	Slide 9: Where we’re going
	Slide 10: Transparent workflows
	Slide 11
	Slide 12
	Slide 13: Managing the change

	Timeline and central tasks
	Slide 14: Timelines and prioritization
	Slide 15
	Slide 16: Priorities

	Field data capture
	Slide 17: Digital solutions for field mapping:  beyond BGS-SIGMA
	Slide 18: Overhauling our field mapping platform
	Slide 19: Moving to Mergin Maps
	Slide 20: Field testing and cross-collaboration
	Slide 21
	Slide 22
	Slide 23

	Alignment with wider National Geoscience
	Slide 24: Wider BGS mapping programme alignment
	Slide 25
	Slide 26: MM21C: technical programme development
	Slide 27: MM21C: people, skills and culture

	Other developments - data driven analysis
	Slide 28: New approaches to old problems
	Slide 29
	Slide 30: Modelling exposed bedrock: a random forest approach
	Slide 31: Training data: terrain derivatives
	Slide 32: Random Forest code base: geospatial-random-forest
	Slide 33: GB based onshore test applications
	Slide 34: Other applications: Fe-Mn distributions in oceanic crust  

	End
	Slide 35: Dr Chris Williams chrwil@bgs.ac.uk     


